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(57)Abstract: 

PROBLEM TO BE SOLVED: To transmit/receive data at > 
a transmission rate corresponding to the transmission 
situation of data by deciding transmission rate and 
transmitting data, based on a reception situation sent 
from a terminal receiving transmission data and 
transmitting data. 

SOLUTION: In a data communication apparatus for 
transmitting/receiving data through a network, data are 
transmitted from a transmission side terminal 101 
through the network and a reception situation from a 
reception side terminal 102 receiving transmitted data is 
received. When a packet loss is large, data are 
transmitted to the reception side terminal 102 from the J 
transmission side terminal 101 at a transmission rate 
decided by a transmission rate control part 1 13a and at 
the transmission rate devided by a transmission rate 
control part 1 13b when a transmission loss is large, 
based on data included in the reception situation. 
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Machine translation JP2001 144802 

Publication number: JP2001 144802 A2 
Publication country: JAPAN 
Publication type: APPLICATION 
Publication date: 20010525 
Application number: JP19990321203 
Application date: 19991 1 1 1 

Title- APPARATUS, METHOD AND SYSTEM FOR DATA COMMUNICATION 

AND STORAG MEDIUM 

Abstract: 

PROBLEM TO BE SOLVED: To transmit/receive data at a transmission rate 
corresponding to the transmission situation of data by deciding transmission rate and 
transmitting data, based on a reception situation sent from a terminal receiving 
transmission data and transmitting data. SOLUTION: In a data communication 
apparatus for transmitting/receiving data through a network, data are transmitted from a 
transmission side terminal 101 through the network and a reception situation from a 
reception side terminal 102 receiving transmitted data is received. When a packet loss 
is large data are transmitted to the reception side terminal 102 from the transmission 
side terminal 101 at a transmission rate decided by a transmission rate control part 
1 13a and at the transmission rate devided by a transmission rate control part 1 13b 
when a transmission loss is large, based on data included in the reception situation. 



Abstract: 

Ur^-s &&mi>tz&mwm* 102^ 

TOI^^St^I^oV-^ #«J 5LI* 
l 1 3 a |c*y*S*tl*i3i<iru— K(N 

113b |::<fc£i£{iU-KC% filffir 
1 0 1 *x&S1tffl'J«S* 1 0 2 



<Topic> Deciding transmission rate on 
the basis of the reception circumstance 
which is sent from the terminal which 
receives the transmit data, sending and 
receiving it does the data at the 
transmission rate which responds to the 
transmission circumstance of that data by 
transmitting the data. Solutions Through 
network, being the data communication 
unit which the data sending and receiving 
is done, through network from 
transmission side terminal 101, it 
transmits the data, that it receives the 
reception circumstance which is sent back 
from the receiving end terminal 102 which 
receives the data which it transmitted and 
for example packet loss is large if on the 
basis of the data which is included in that 
reception circumstance, when at the 
transmission rate which is decided by 
transmission rate control section 113 a, 
transmission loss is large, at the 
transmission rate due to transmission rate 
control section 113b, from transmission 
side terminal 101 it transmits the data to 
receiving end terminal 102. 



Claims: 

x ^,1^— ^^LT-r— 1- Through network, being the data 
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communication unit which the data 
sending and receiving is done, following 
to the transmission rate which possesses 
with the transmission rate decisive 
expedient which decides transmission 
rate on the basis of the reception 
circumstance which is received by control 
means and the aforementioned reception 
expedient which control the transmission 
rate of the data which it transmits with 
reception expedient and the 
aforementioned transmission expedient 
which receive the reception circumstance 
which is transmitted from the terminal 
which receives the aforementioned data 
which was transmitted by transmission 
expedient and the aforementioned 
transmission expedient which transmit the 
data is decided by the aforementioned 
transmission rate decisive expedient 
controlling the aforementioned 
transmission expedient with the 
aforementioned control means, 
transmitting the data featureThe data 
communication unit which it does. 

2. As for the aforementioned data, in the 
claim 1 which features that the 
transmitted time information which 
transmits the particular data is included 
the data communication unit of statement. 

3. As for the aforementioned reception 
circumstance, although the transmitted 
time information which at least is included 
in the aforementioned data, the particular 
data is processed in the claim 1 which 
features the processing time information 
which is required, and that information of 
data loss factor is included or 2 the data 
communication unit of statement. 

4. As for transmission interval of the 
aforementioned reception circumstance, 
reception of the data which is transmitted 
from the aforementioned transmission 
expedient being asynchronism, in the 
claim 1 which features that at 
predetermined time interval it replies from 
the aforementioned terminal the data 
communication unit of statement. 

5. As for the aforementioned control 
means, in the claim 1 which features that 
1st transmission rate is set on the basis of 
data loss factor the data communication 
unit of statement. 

6. As for the aforementioned control 
means, in the claim 1 which features that 
2nd transmission rate is set on the basis 
of the transmission delay of the data the 
data communication unit of statement. 



7 t»ea«U-K*J£^&l*- HulE« 7. In the claim 3 which features that the 
A^&iffiL^Egf&ttWI-**^*^ aforementioned transmission rate 
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decisive expedient the data being 
transmitted from the aforementioned 
transmission expedient on the basis of 
transmitted time information and the 
reception time information which are 
included in the aforementioned reception 
circumstance which is received from the 
aforementioned terminal, although it is 
sent back from the aforementioned 
terminal, calculates the time when it 
requires, decides the aforementioned 
transmission rate on the basis of 
particular time the data communication 
unit of statement. 

8. In the claim 1 which features that the 
aforementioned reception circumstance 
includes reception rate information, as for 
the aforementioned transmission rate 
decisive expedient, decides the 
aforementioned transmission rate on the 
basis of the aforementioned reception 
rate the data communication unit of 
statement. 

9. In the claim 1 which features that the 
aforementioned reception circumstance 
includes packet loss ratio information, as 
for the aforementioned transmission rate 
decisive expedient, decides the 
aforementioned transmission rate on the 
basis of the aforementioned packet loss 
ratio information the data communication 
unit of statement. 

10. As for the aforementioned 
transmission rate decisive expedient, in 
the claim 1 which features that hysteresis 
quality can be given in the threshold 
which modifies the aforementioned 
transmission rate the data communication 
unit of statement. 



1 1 *yb r ?—9&4tLX-V'—'*t&-7<(T 

t, frgeil^SlCcfey less than TXF 
FR=0002 HE=250 Wl=080 LX=1 1£0 
LY=0300 greater than j^ff £ ^itzwS'S&i 



11. Through network being the 
communication system which connects 
with the server and the client, following to 
the transmission rate where the 
aforementioned server, possesses with 
the transmission rate decisive expedient 
which decides transmission rate on the 
basis of the reception circumstance which 
is received by control means and the 
aforementioned reception expedient 
which control the transmission rate of the 
data which is transmitted with 
transmission expedient and the 
aforementioned transmission expedient 
which transmit the data less than TXF 
FR=0002 HE=250 Wl=080 LX=1100 
LY=0300 greater than with reception 
expedient and the aforementioned 
transmission expedient which receive the 
reception circumstance which is 
transmitted from the client who receives 
the aforementioned data which was 



http://minesoft5.minesoft.net/npdf/MTJP2001144802.htm 



6/2/2010 



PatentOrder MT 



Page 4 of 27 



1 2. mrie-r-^i*. mmT-ttmm-rz 

m 1 l lc|B«0>il^S/XT-Ao 



i 3. HtriES<t«ai*. £>fc<£*mrfa-7*— 

*JM l l XI* l 2 lc|5«(Dffl<tvXTAo 



l 5. mj|5*ijffl]«l*. ^-SjJI^lcS 



3 lc=B®(7)ilftvX^Ao 



transmitted is decided by the 
aforementioned transmission rate 
decisive expedient the aforementioned 
control meansControlling the 
aforementioned transmission expedient 
with, as it transmits the data to the 
aforementioned client, as for the 
aforementioned client, when the data 
which was transmitted by the 
aforementioned transmission expedient is 
received the expedient which transmits 
the aforementioned reception 
circumstance to the aforementioned 
server and, the communication system 
which features that it possesses. 

12. As for the aforementioned data, in the 
claim 1 1 which features that the 
transmitted time information which 
transmits the particular data is included 
the communication system of statement. 

13. As for the aforementioned reception 
circumstance, although the transmitted 
time information which at least is included 
in the aforementioned data, the particular 
data is processed in the claim 11 which 
features the processing time information 
which is required, and that information of 
data loss factor is included or 12 the 
communication system of statement. 

14. As for transmission interval of the 
aforementioned reception circumstance, 
reception of the data which is transmitted 
from the aforementioned transmission 
expedient being asynchronism, in the 
claim 1 1 which features that at 
predetermined time interval it replies from 
the aforementioned client the 
communication system of statement. 

15. As for the aforementioned control 
means, in the claim 11 which features that 
1st transmission rate is set on the basis of 
data loss factor the communication 
system of statement. 

16. As for the aforementioned control 
means, in the claim 1 1 which features that 
2nd transmission rate is set on the basis 
of the transmission delay of the data the 
communication system of statement. 

17. In the claim 13 which features that the 
aforementioned transmission rate 
decisive expedient the data being 
transmitted from the aforementioned 
transmission expedient on the basis of 
transmitted time information and the 
reception time information which are 
included in the aforementioned reception 
circumstance which is received from the 
aforementioned client, although it is sent 
back from the aforementioned client, 
calculates the time when it requires, 
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decides the aforementioned transmission 
rate on the basis of particular time the 
communication system of statement. 

18. In the claim 11 which features that the 
aforementioned reception circumstance 
includes reception rate information, as for 
the aforementioned transmission rate 
decisive expedient, decides the 
aforementioned transmission rate on the 
basis of the aforementioned reception 
rate the communication system of 
statement. 

19. Through network, being the data 
communication method in the data 
communication unit which the data 
sending and receiving is done, through 
network, following to the transmission rate 
decisive process which decides 
transmission rate on the basis of 
reception process and the 
aforementioned reception circumstance 
which receive the reception circumstance 
which is transmitted from the terminal 
which receives the data which was 
transmitted and the transmission rate 
which is decided, the transmission 
process which transmits the data to the 
aforementioned terminal and, the data 
communication method of featuring that it 
possesses. 

20. As for the aforementioned data, in the 
claim 19 which features that the less than 
DP N=0003 greater than less than TXF 
FR=0001 HE=250 Wl=080 LX=0200 
LY=0300 greater than transmitted time 
information which transmits the particular 
data is included data communication 
method of statement. 

21 . As for the aforementioned reception 
circumstance, although the transmitted 
time information which at least is included 
in the aforementioned data, the particular 
data is processed in the claim 19 which 
features the processing time information 
which is required, and that information of 
data loss factor is included or 20 data 
communication method of statement. 

22. As for transmission interval of the 
aforementioned reception circumstance, 
reception of the data which is transmitted 
being asynchronism, in the claim 19 
which features that at predetermined time 
interval it replies from the aforementioned 
terminal data communication method of 
statement. 

23. As for the aforementioned 
transmission rate, in the claim 19 which 
features that it is set on the basis of data 
loss factor data communication method of 
statement. 



http://minesoft5.minesoft.net/npdf/MTJP2001144802.htm 



6/2/2010 



PatentOrder MT 



is 1 9 izmmoT-zmmutiko 



2 5 . BygBi£fitU-H*> flWB«***&S 



2 6 . «riBgffir3R*i*Sffiru-n»*s* 

9 ICIBIR©^— ^iHt^Tft. 



2 7 . «riBSfirttai*/^^hPxawt«* 



2 8 . «riBis<tu— htsesE-rfiBitictx 



£§BtI^#o 



3 0 . frlE-r— *I4. SS-r— ^SHi - *"* 



24. As for the aforementioned 
transmission rate, in the claim 19 which 
features that it is set on the basis of the 
transmission delay of the data data 
communication method of statement. 

25. In the claim 21 which features that the 
aforementioned transmission rate the 
aforementioned data being transmitted on 
the basis of transmitted time information 
and the reception time information which 
are included in the aforementioned 
reception circumstance which is received 
from the aforementioned terminal, 
although it is sent back from the 
aforementioned terminal, calculates the 
time when it requires, is decided on the 
basis of particular time data 
communication method of statement. 

26. In the claim 19 which features that the 
aforementioned reception circumstance 
includes reception rate information, as for 
the aforementioned transmission rate is 
decided on the basis of the 
aforementioned reception rate data 
communication method of statement. 

27. In the claim 19 which features that the 
aforementioned reception circumstance 
includes packet loss ratio information, as 
for the aforementioned transmission rate, 
is decided on the basis of the 
aforementioned packet loss ratio 
information data communication method 
of statement. 

28. In the claim 19 which features that 
hysteresis quality can be given in the 
threshold which modifies the 
aforementioned transmission rate data 
communication method of statement. 

29. Through network, following to the 
transmission rate decisive process 
module which decides transmission rate 
on the basis of reception process module 
and the aforementioned reception 
circumstance which receive the reception 
circumstance which is transmitted from 
the terminal which receives the data 
which you grasped with the computer 
which remembers the program which 
executes the data communication method 
in the data communication unit which the 
data sending and receiving is done and 
being possible memory medium, through 
network, you transmitted and the 
transmission rate which is decided, the 
transmission process module which 
transmits the data to the aforementioned 
terminal and, the memory medium which 
features that it possesses. 

30. As for the aforementioned data, in the 
claim 29 which features that the 
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transmitted time information which 
transmits the particular data is included 
memory medium of statement. 

31. As for the aforementioned reception 
circumstance, although the transmitted 
time information which at least 
aforementioned day is included in less 
than TXF FR=0002 HE=250 Wl=080 
LX=1100 LY=0300 greater than ta, the 
particular data is processed in the claim 
29 which features the processing time 
information which is required, and that 
information of data loss factor is included 
or 30 memory medium of statement. 

32. As for transmission interval of the 
aforementioned reception circumstance, 
reception of the data which is transmitted 
being asynchronism, in the claim 29 
which features that at predetermined time 
interval it replies from the aforementioned 
terminal memory medium of statement. 

33. As for the aforementioned 
transmission rate, in the claim 29 which 
features that it is set on the basis of data 
loss factor memory medium of statement. 

34. As for the aforementioned 
transmission rate, in the claim 29 which 
features that it is set on the basis of the 
transmission delay of the data memory 
medium of statement. 

35. In the claim 31 which features that the 
aforementioned transmission rate the 
aforementioned data being transmitted on 
the basis of transmitted time information 
and the reception time information which 
are included in the aforementioned 
reception circumstance which is received 
from the aforementioned terminal, 
although it is sent back from the 
aforementioned terminal, calculates the 
time when it requires, is decided on the 
basis of particular time memory medium 
of statement. 

36. In the claim 29 which features that the 
aforementioned reception circumstance 
includes reception rate information, as for 
the aforementioned transmission rate is 
decided on the basis of the 
aforementioned reception rate memory 
medium of statement. 

37. In the claim 29 which features that the 
aforementioned reception circumstance 
includes packet loss ratio information, as 
for the aforementioned transmission rate, 
is decided on the basis of the 
aforementioned packet loss ratio 
information memory medium of 
statement. 



38. In the claim 29 which features that 
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hysteresis quality can be given in the 
threshold which modifies the 
aforementioned transmission rate 
memory medium of statement. 

39. Through network, directing to the 
terminal, being the data communication 
unit which transfers the data, directing to 
the aforementioned terminal, the 
expedient which plural possesses the 
transfer rate control means which control 
the rate which transfers expedient and the 
data which receive the reception 
circumstance which the terminal which 
receives the data transmitted, obtains 
transfer rate expedient and the 
description above which select the 
aforementioned transfer rate control 
means on the basis of the aforementioned 
reception circumstance, with the transfer 
rate control means which are selected, 
and, following to the transfer rate which is 
obtained, the transfer expedient which 
transfers the data and, the data 
communication unit which features that it 
has. 

40. As for the aforementioned transfer 
expedient, adding the time information 
which transmits that unit to every unit 
which transfers the data, in the claim 39 
which features that it transfers the data 
communication unit of statement. 

41. After the aforementioned terminal, the 
transmitted time information which is 
included in the data which is received, 
receiving the particular data, the 
processing time information which is 
required in inside, and information of the 
reception report which includes the 
information of data loss factor in the claim 
40 which features that it replies the data 
communication unit of statement, less 
than DP N=0004 greater than less than 
TXF FR=0001 HE=250 Wl=080 LX=0200 
LY=0300 greater than 

42. As for transmission interval of 
information of the aforementioned 
reception report, being asynchronism in 
reception of the data, in the claim 41 
which features that it replies at 
predetermined time interval the data 
communication unit of statement. 

43. Although by the fact that information 
of the answer which includes the 
aforementioned transmitted time 
information and the aforementioned 
reception time information which are 
included in the data which is sent back 
from terminal side is detected, the data 
goes and returns between the 
aforementioned transfer expedient and 
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the aforementioned terminal the claim 41 
which features that furthermore it 
possesses the measurement expedient 
which measures the time when it requires 
or in claim 42 the data communication 
unit of statement. 

44. One of the aforementioned transfer 
rate control means, in the claim 39 which 
features that it is the expedient which 
decides the aforementioned transfer rate 
on the basis of packet loss the data 
communication unit of statement. 

45. One of the aforementioned transfer 
rate control means, in the claim 39 which 
features that it is the expedient which 
decides the aforementioned transfer rate 
on the basis of transmission delay the 
data communication unit of statement. 

46. As a selective expedient of the 
aforementioned transfer rate control 
technique, in the claim 39 which features 
that the expedient which uses the 
reception rate which is included in the 
aforementioned reception report is 
included the data communication unit of 
statement. 

47. As a selective expedient of the 
aforementioned transfer rate control 
technique, in the claim 39 which features 
that the expedient which uses the 
aforementioned data round trip time which 
the aforementioned reception report 
furthermore is required is included the 
data communication unit of statement. 

48. As a selective expedient of the 
aforementioned transfer rate control 
technique, in the claim 39 which features 
that the expedient which has hysteresis in 
the threshold which modifies selection is 
included the data communication unit of 
statement. 

49. Through network, directing to the 
terminal, being the data communication 
unit which transfers the data, directing to 
the aforementioned terminal, the 
expedient which obtains transfer rate with 
expedient and the aforementioned rate 
synthetic expedient which synthesize the 
rate which plural possesses the transfer 
rate control means which control the rate 
which transfers expedient and the data 
which receive the reception circumstance 
which the terminal which receives the 
data transmitted, can on the basis of the 
aforementioned reception circumstance, 
by the aforementioned plural transfer rate 
control means, and, following to the 
transfer rate which is obtained, the data 
communication unit which features that it 
has the-transfer expedient which transfers 
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50. In the system which consists of the 
client who through network, receives the 
data from the server and the particular 
server who dispatch information, as for 
the aforementioned server, with the 
expedient which obtains transfer rate on 
the basis of the transfer rate control 
technique which is selected by selective 
expedient and the aforementioned 
selective expedient which select data 
transfer rate control technique on the 
basis of expedient and the 
aforementioned reception report which 
receive the reception report from the 
aforementioned client, and less than TXF 
FR=0002 HE=140 Wl=080 LX=1100 
LY=0300 greater than following to the 
transfer rate which is obtained, the data 
which the transfer expedient which 
transfers the data has, as for the 
aforementioned client, is transmitted by 
the aforementioned transmission 
expedientThe data communication 
system which features that the reply 
expedient which draws up the information 
which assists the measurement with the 
aforementioned measurement expedient 
vis-a-vis the data which is received with 
reception expedient and the said 
reception expedient which it receives, 
replies to the aforementioned 
transmission side device is had. 

51. Through network, directing to the 
terminal, being the memory medium 
which houses the program which 
functioning it does as the data 
communication unit which transfers the 
data, the expedient which obtains transfer 
rate on the basis of the transfer rate 
control technique which is selected by 
expedient and the aforementioned 
selective expedient which select transfer 
rate control technique due to the 
communication circumstance of the 
aforementioned network, and, following to 
the transfer rate which is obtained, as the 
transfer expedient which transfers the 
data functioning the memory medium 
which houses the program cord/code 
which is done. 

52. Being the memory medium which 
houses the program which functioning is 
done as the data communication unit 
which receives the data which is sent 
from the data dispatching original device 
with respect to network, as the expedient 
which it transmits to the particular data 
dispatching original device the information 
of extraction expedient and are extracted 
transmitted time, and receive the 
particular data time, and the present time 
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An— K^te^LfcaSttiKfto which extract the time which transmitted 

the particular data which is included in the 
data which it receives as the information 
which decides the transfer rate of 
aforementioned data dispatching original 
device functioning the memory medium 
which houses the program cord/code 
which is done. 



Description: 

0001 58«©«r*a«#SF#5EW 

9A*IEttLfc«Btt«t#|r|W'r-Bta>'e* 



0 0 0 2 m^O&ffi^VhV— <7&lfrLX 

X#&t%> (0(5U*. "A rate control 
scheme for packet video in the internet" 
Proc.lEEE lnfocom'94, pp.1216-1223, 
Tronto Canada, June 1994) 0 less than 
DP N=0005 greater than 



0 0 0 3 5£WWM1ki**?t'?&mmLfr 

^(D^vhv—t c-r— **^K I S D 

ox\t, z<D*vhv-<7<Dmm&mwm 



0001 The technical field to which 
invention belongs this invention, through 
network, is the data communication unit 
which the data sending and receiving is 
done and something regarding its method 
and the memory medium which 
remembers the communication system 
and the program which executes its data 
communication. 

0002 Former technology through 
network, the occasion where sending and 
receiving it does the data, the speed 
which from the transmission side terminal . 
forwards the data on network 
(transmission rate) becomes problem. In 
this case, exceeding active transmission 
capacity with network, when it forwards 
the data, when loss of the data occurs, 
excessively makes transmission rate low 
too much sufficiently it cannot consume 
the active zone of network, it means not 

to be able to obtain the transmission 
efficiency which it is satisfied. Until 
recently, communication circumstance of 
network always is watched in order to 
adjust transmission rate, the method is 
taken transmission rate being modified 
according to the state of network of that 
time. As a control technique of this kind of 
transmission rate, for example, for 
example the method of controlling 
paketsutorosu in index it exists as a 
known technology (, "A rate control 
scheme for packet video in the internet" 
Proc.lEEE lnfocom'94, pp.1216-1223, 
Tronto Canada and June 1994). less than 
DP N=0005 greater than 

0003 But problem to be solved by the 
invention,, like Internet, network of the 
communication method which differs 
(Ethernet, ISDN and modem etc) exists 
together, at the same time, with the 
network where the various data flow into 
the node the middle, it is necessary to 
make rate control technique differ 
according to the connected form of that 
network and the quantity etc of external 
traffic. For example, high speed through 
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network, when the low speed to which 
both terminals are connected, become the 
bottleneck in the center there is no link, 
transmission rate controlling is suitable on 
the basis of packet loss. In addition, low 
speed link lying between in center, when 
it becomes the bottleneck, it is desirable 
to do rate control, according to the 
change of transmission delay. Namely, 
optimum communication state is 
actualized, it is necessary to select the 
rate control technique which responds to 
the state of network. 

0004 As for this invention description 
above considering to example until 
recently, being something which you can 
do, deciding transmission rate on the 
basis of the reception circumstance which 
is sent from the terminal which receives 
the transmit data, it designates the data 
communication unit and its method and 
the communication system and offers its 
memory medium that it transmits the data 
as purpose. 

0005 And as for purpose of this invention, 
deciding transmission rate on the basis of 
the data loss factor in the receiving end 
terminal, are the data communication unit 
and its method and the communication 
system and offer its memory medium the 
times when it transmits the data. 

0006 And as for purpose of this invention, 
deciding transmission rate on the basis of 
the transmission delay of the data, are the 
data communication unit and its method 
and the communication system and offer 
its memory medium the times when it 
transmits the data. 

0007 In addition are the data 
communication unit and its method and 
the communication system and offer its 
memory medium the times to which 
purpose of this invention the data being 
transmitted on the basis of transmitted 
time information and the reception time 
information which are included in the 
reception circumstance which is received 
from the terminal, although it is sent back 
from the terminal, calculates the time 
when it requires, deciding transmission 
rate on the basis of that time, transmits 
the data. 

0008 Measures to solve the problem 

the data communication unit of this 
invention like below has constitution in 
order to achieve the above-mentioned 
purpose. Namely, through network, being 
the data communication unit which the 
data sending and receiving is done, 
following to the transmission rate which 
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possesses with the transmission rate 
decisive expedient which decides 
transmission rate on the basis of the 
reception circumstance which is received 
by control means and the aforementioned 
reception expedient which control the 
transmission rate of the data which it 
transmits with reception expedient and 
the aforementioned transmission 
expedient which receive the reception 
circumstance which is transmitted from 
the terminal which receives the 
aforementioned data which was 
transmitted by transmission expedient 
and the aforementioned transmission 
expedient which transmit the data is 
decided by the aforementioned 
transmission rate decisive expedient 
controlling the aforementioned 
transmission expedient with the 
aforementioned control means, 
transmitting the datalt makes feature. 

0009 And data communication method of 
this invention like below has process in 
order to achieve the above-mentioned 
purpose. Namely, through network, being 
the data communication method in the 
data communication unit which the data 
sending and receiving is done, through 
network, following to the transmission rate 
decisive process which decides 
transmission rate on the basis of 
reception process and the 
aforementioned reception circumstance 
which receive the reception circumstance 
which is transmitted from the terminal 
which receives the data which was 
transmitted and the transmission rate 
which is decided, it features that it 
possesses the transmission process 
which transmits the data to the 
aforementioned terminal and. 

0010 The communication system of this 
invention like below has constitution in 
order to achieve the above-mentioned 
purpose. Namely, through network, being 
the communication system which 
connects with the server and the client, 
following to the transmission rate where 
the aforementioned server, possesses 
with the transmission rate decisive 
expedient which decides transmission 
rate on the basis of the reception 
circumstance which is received by control 
means and the aforementioned reception 
expedient which control the transmission 
rate of the data which is transmitted with 
reception expedient and the 
aforementioned transmission expedient 
which receive the reception circumstance 
which is transmitted from the client who 
receives the aforementioned data which 
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was transmitted by transmission 
expedient and the aforementioned 
transmission expedient which transmit the 
data is decided by the aforementioned 
transmission rate decisive expedient 
controlling the aforementioned 
transmission expedient with the 
aforementioned control meansAs the data 
is transmitted to the aforementioned 
client, the aforementioned client when the 
data which was transmitted by the 
aforementioned transmission expedient is 
received features that it possesses the 
expedient which transmits the 
aforementioned reception circumstance to 
the aforementioned server. 

0011 And as one feature of this invention, 
the data which is transmitted includes the 
transmitted time information which 
transmits that data. 

0012 In addition reception circumstance, 
although the transmitted time information 
which at least is included in the 
aforementioned data, the particular data 
is processed includes the information of 
processing time information, and the data 
loss factor which are required. 

0013 In addition transmission interval of 
reception circumstance reception of the 
data which is transmitted being 
asynchronism, at replies from the terminal 
which predetermined time interval, is 
received. 

0014 In addition transmission rate is 
decided data loss factor, on the basis of 
the transmission delay of the data. In 
addition transmission rate the transmit 
data being transmitted on the basis of 
transmitted time information and the 
reception time information which are 
included in the reception circumstance 
which is received from the receiving end 
terminal, although it is sent back from that 
receiving end terminal, calculates the time 
when it requires, is decided on the basis 
of that time. 

0015 Furthermore reception circumstance 
includes reception rate information, 
transmission rate is decided on the basis 
of that reception rate. 

0016 In addition reception circumstance 
includes packet loss ratio information, 
transmission rate is decided on the basis 
of that packet loss ratio information. 

0017 In addition the transmission side 
terminal is the server, the receiving end 
terminal is the client. 

0018 Form of execution of invention 

below, referring to the attachment plan, 
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you explain the form of ideal execution of 
this invention in detail. 

0019 Figure 1, through network 103, the 
transmission side terminal is the block 
diagram which shows the structure of 101 
which is connected and receiving end 
terminal 102. Here as for network 103, it 
is not something which it includes to less 
than DP N=0006 greater than large-scale 
kind of ones which the many and 
unspecified persons network like LAN or 
Internet which for example is managed 
while organizing connects, specifies 
concerning the form. 

0020 In the figure, transmission side 
terminal 101 forms the data which it 
should transmit with data generation 
department 111. Concrete, for example 
you can think the image data and the like 
which image pickup is done with the video 
camera as this data. This way when the 
data which is formed in data generation 
department 1 1 1 is the image data, data 
generation department 111 means to take 
in the image data and data compression. 
However, here it is not something which is 
limited to the image data as contents of 
the data. 

0021 The data which is formed in data 
generation department 1 1 1 is sent to data 
transmission section 112. In this way, the 
data which is sent to data transmission 
section 1 12 is divided into suitable size in 
data transmission section 112. In this 
way, in the data which is divided, the 
respective sequence number, and the 
time information which transmits its data 
being attached, it is forwarded in network 
103. This time, as for data transmission 
section 112, you adjust the transmission 
rate which is appointed by adjusting the 
time interval which sends out the size of 
each data which is divided and the data 
which is divided, by transmission rate 
control section 1 1 3a or 1 1 3b. 

0022 Reception report reception section 
115 receives the reception report which is 
transmitted from receiving end terminal 
102, sends contents of that reception 
report to rate control technique selective 
section 114. Concretely, selects optimum 
rate control technique on the basis of that 
reception rate, because of this rate control 
technique selective section 1 14 on the 
basis of the reception circumstance which 
is reported by the reception report. With 
form of this execution, the technique 
which controls transmission rate the 
technique which controls transmission 
rate with packet loss ratio as index 
(transmission rate control technique 1) 
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TiS^^+tfcb— h$'Jffll^v£lc^BCT> U— with, with transmission delay as an index 
hfijfll^yiii^gfl l l 4 li, U— hffrj (transmission rate control technique 2) 
1 ^ffll^t^li^ftU— hffrJfPSP from two, selects optimum rate control 
113a £iit^L> i^fiU— h$'J$P^-& 2 technique. In addition rate control method 
£ffll^££l*iH{gU— hffrJtfiJgtf 113b? selection is done on the basis of the 
MiRir&o d^LTi^ftU— hTb^A^tl'S reception rate which is reported by the 
<t> iUfgU— hfWSP 113a l l 3 reception report. In this way, rate control 
blcj:y> "f—^ikik^l l 2 CiiJUiU-- h technique selective section 114, when 
£tB^r"^"£>o using transmission rate control technique 

1 , selects transmission rate control 
section 1 13a according to the rate control 
technique which is selected, when using 
transmission rate control technique 2, 
selects transmission rate control section 
113b. In this way, when transmission rate 
is decided, transmission rate is appointed 
to data transmission section 112 due to 
transmission rate control section 113a or 
113b. 

0 0 2 3 — Sfiffl'JirS* 1 0 2T*l£, 0023 The data which on the one hand, in 
^7h9—? 10 3 ^MLXi^iSZtlX^tz receiving end terminal 102, is transmitted 
*r-— tt^r— ^Sff «f* 12 1 through network 103 is received in data 

^fStStitz?— 3*1*^— 12 21: reception section 121. The data which is 
i^e>;ftT£a31£*i£o Z(D^^n^f received is processed being sent by data 

— Ztf^W^r— ^(Dii^lcli, -ecDB*^? processing section 122. For example, 
^t^-?htztib<r>ty}M C&mk&lf%:7Fii&m when this reception data is the image 
teii) 3&<-r— £#LS§P l 2 2 Vtff>tiZ>o data, processing in order to indicate that 

image () is done in data processing 
section such as decoding and indication 
processing 122. 

0 0 2 4 ^tz^(DB^ -r— ^Sft^P l 2 l 0024 In addition in this case, information 
V^inLtzT—$<Dis— / TlsZ. j gi J %. -t— £ sequence number of the data which is 
£S£iSLt::B^!K SfiLfc-r— ^m^irlr-^ received in data reception section 121, 
^T(Dt#$g*<fh$!l£*U 5£#JtfJl-^ffflwK concerning the time which receives the 
— h£/$Stf 12 3 icjl^ti^o ZCD^ftL/ data and the data quantity etc which is 
tK— h£iS8P l 2 3 li> -?-CDtSIB?Slc. received is measured, is sent to reception 
SftU/K— hiUftSP l 2 4 **&SMi a 4~&£ report formation department 123 
ffiTL/#— HCffcBftSfflrb— h£#t^U IE periodically. This reception report 

Sftv— ^>^S^S^f- £i^fi formation department 123 calculates the 
B#£|J> ir— *S^WB#lnJ, S^UtK— hiH^ reception rate which is necessary for the 
B#^JcDtS$g?#^LT . hitft reception report which is transmitted from 

gp 1 2 4 izfejL&o 1 reception report transmission section 124 

2 4I*. CCDSl^o^SitUTK— h?, *v on the basis of the information, 
t.rj-spi 0 3fc^LT»««*B*l 0 l furthermore, granting the information of 
(D^f&U7tx°— hg^gtf l l 4 iciHlt-T^o reception sequence number and data 

transmitted time, data reception time and 
reception report transmitted time, conveys 
to reception report transmission section 
124. Reception report transmission 
section 124, this the reception report 
which is received, through network 103, 
transmits to the reception report reception 
section 114 of transmission side terminal 
101. 
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0025 As for Figure 2, it is the flowchart 
which explains the operation in the 
transmission side terminal 101 of form of 
this execution. Furthermore, processing of 
step S1 and S2 and processing of step 
S11-S14 in order to be clear from 
explanation below, have become another 
task. 
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0026 First with step S1 , the data which it 
should transmit with data generation 
department 111, is formed. For example 
here, when the image data it is 
transmitted, kiyapuchiya and 
compression etc of image the line wa wa 
ru. It advances to step S2 next, the data 
of suitable size (the packet) divides that 
data, forwards to network 103 at suitable 
interval. This time, it comes to the point of 
being able to decide transmission rate at 
size and forwarding time interval of this 
packet, at the transmission rate which is 
appointed, that packet is forwarded in 
network 103. Furthermore, concerning the 
manner of decision of this transmission 
rate it mentions later. In this way, when 
transmission of the data ends, it repeats 
the processing that it advances to step 
S1, again, going it transmits the formation 
of the data with step S2. 

0027 Figure 4 is the figure which shows 
the format example of this transmit data. 

0028 Transmission sequence number, 
data transmitted time, information of 
packet loss ratio and packet size etc is 
included in this transmit data. 

0029 In addition transmission side 
terminal 101, when this kind of data is 
transmitted, simultaneously, waits for the 
fact that the reception report from of 
receiving end terminal 102 is sent, (S14). 

0030 Data format example of this 
reception report is shown in Figure 5. 

0031 In this reception report, reception 
sequence number, reception rate, the 
information which is necessary, for the 
selection of the transmission rate control 
law such as packet loss ratio, and data 
transmission and reception time in 
transmission side terminal 101 and 
reception report transmitted time and that 
information etc of the reception 
circumstance which is used for the 
transmission rate control which is 
selected are included. 

0032 In this way, when the reception 
report is received, whether or not it 
advances to step S13, for example the 
reception rate which is recorded to that 
reception report, specified threshold 
(500Kbps) it exceeds, transmission rate 
technique is selected of on the basis. 
Here, when it exceeds the threshold, the 
rate control technique which is based on 
packet loss (transmission rate control 
section 113a: Transmission rate 
technique 1) it selects. In addition when 
reception rate less than DP N=0007 
greater than is below threshold, the rate 
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control technique which is based on 
transmission delay (transmission rate 
control section 113b: Transmission rate 
technique 2) it selects. 

0033 On the basis of the rate control 
technique which is selected, making use 
of the information of the reception report, 
in this way, it decides transmission rate 
step in S1 1 or step S12, that it appoints 
that the transmission rate which is 
decided, as transmission rate for data 
transmission. 

0034 As for Figure 3, it is the flowchart 
which explains the operation in the 
receiving end terminal 102 of form of this 
execution. 

0035 First with step S21, through network 
103, the data which is transmitted is 
received in data reception section 121. In 
this way, the reception data which is 
received is processed, being sent by data 
processing section 122, (S24). For 
example here, when the image data is 
sent, it indicates image and the like. In 
addition, time and the data quantity which 
receive that data, information of reception 
sequence number is sent to reception 
report formation department 123. And, 
(for example) on the basis of the 
information periodic the reception report is 
drawn up every 3 seconds (S22). This 
reception report, as shown in Figure 5, 
reception sequence number, reception 
rate, data reception time and reception 
report transmitted time, includes the 
information of packet loss ratio. In this 
way, the reception report which is formed 
is transmitted to the reception report 
reception section 115 of the transmission 
side edge not yet 101 through network 
103, (S23). The data format of this 
reception report is, as shown in the 
aforementioned Figure 5. 

0036 Like above doing processing, while 
sending and receiving terminal doing the 
sending and receiving of the data 
between 101 and 102, receiving end 
terminal 102 transmits the reception 
report to transmission side terminal 101 
periodically. On the one hand, in 
transmission side terminal 101, on the 
basis of the reception rate which is 
included in the reception report, optimum 
transmission rate control technique is 
selected. Namely, either of the technique 
which controls transmission rate the 
technique which controls transmission 
rate with packet loss ratio as index 
(transmission rate control technique 1) 
with, with transmission delay as an index 
is selected. In this way, transmission rate 
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is decided making use of the transmission 
rate control technique which is selected. 

0037 Figure 6 through the network 103 
which, is shown in Figure 1 the 
transmission side terminal is the block 
diagram which explains the concrete 
constitution example of 101 which is 
connected and receiving end terminal 
102. 

0038 In Figure 6, transmission side 
terminal 101 being the camera server, 
through network 103, the receiving end 
terminal 102 (the client) has transmitted 
the image data which it photographed 
with camera 1100. This camera server 
point of difference of hardware 
constitution of 101 and client 102, camera 
server 101 camera 1100, having 
kiyapuchiya section 1101, is just the 
point to which client 102 does not have 
those, these transmitting ends and, for 
example it can actualize each receiving 
end terminal with the personal computer. 
In other words, the mark 1 1 03-1 1 09 and 
the 1203-1209 are the same constitution 
substantially, for example each one the 
general-purpose computer (the personal 
computer) with are actualization possible. 

0039 In addition software, the software in 
order to transmit the image data which 
image pickup is done, to camera server 
101 to client 102 (it is housed in external 
memory unit, 1106 is loaded in RAM1 105 
and is executed) to be operational, with 
client 102, it receives that image data, the 
software which indicates that (it is housed 
in external memory unit and 1206 is 
loaded in RAM 1205 and it is executed) it 
differs in the point which operates. 

0040 When constitution in Figure 6 is 
explained simply, CPU1103 following to 
the program which is loaded in RAM1 105 
has controlled camera server 101 entire 
operation. ROM1104 has remembered 
various data and the program etc fixed. 
RAM1 105 when the operating of 

CPU 1 1 03, has had the work area 
because various data are retained 
temporarily, also the image data and the 
like which image pickup is done is 
remembered in addition by camera 1100. 
1 106 with the external memory unit of the 
hard disk and the like, has remembered 
various programs and the data. 1 107 has 
with the keyboard, the mouse and the like 
which is pointing device. 1108 is the 
display of liquid crystal and CRT etc. 
kiyapuchiya section 1101 taking in the 
image data which image pickup is done 
with camera, 1 100 converting to the 
digital signal, it has output to the bus. 
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Communication I/F1109 is the 
communication interface section which 
controls the interface with network 1103. 

0041 Furthermore, 1203 or 1208 in client 
102 (or 1209), the aforementioned way 
because camera server 101 1103 or 1109 
hard it is the same constitution, those 
explanations are abbreviated. 

0042 Furthermore, when here for 
convenience, camera server just it 
showed with example of 101 and client 
102, adds bideokiyapuchiya 
performance to the both equipment, both 
parties functioning can do as a camera 
server and a client. 

0043 Well, when operation of form of the 
execution which is explained first is 
applied to this system, it means to adjust 
the transmission rate of the image data in 
camera server 101. You can think various 
ones, as decides the transmission rate of 
this image data, but here, is done by the 
fact that the time interval which image 
pickup is done appropriately is modified. 

0044 First, you explain concerning the 
movement of camera server 1 01 . 

0045 As for Figure 7 and Figure 8, it is the 
flowchart which shows the processing in 
camera server 101, kiyapuchiya time 
interval (the interval) it decides Figure 7 
on the basis of the reception report which 
is transmitted from client 102, it decides 
the quantity of the image which image 
pickup is done in per unit time, it shows 
the processing which variable does the 
transmission rate per unit time result, 
Figure 8, following to that transmission 
rate, is the flowchart which shows the 
processing which transmits the image 
data which image pickup is done to kura 
less than DP N=0008 greater than ianto 
102. 

0046 In Figure 7, when it waits for the fact 
that with step S81, the reception report 
from of client 102 (figure 5 reference) it 
receives first, it receives with 
communication interface 1109 it advances 
to step S82, it selects rate control 
technique on the basis of the reception 
rate which is included in that reception 
report. And it advances to step S83, 
transmission rate (the transmission data 
quantity per unit time) it decides with the 
transmission rate control technique which 
is selected with step S82. And it advances 
to step S84, that it follows to the 
transmission rate which was calculated, it 
decides the image quantity which can be 
transmitted to per unit time, it sets that as 
kiyapuchiya interval. Processing of 
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below step S81~ step S84 is repeated. 

0047 Here, in order from client 102 for the 
reception report every it comes to select 
rate control technique, it explained, but 
this way when the reception report is 
received modifies rate control technique 
every, the transmission rate which is set 
becoming vibrating, there is an 
apprehension which operation does not 
stabilize. In this kind of case, not to select 
rate control technique in every reception 
of the reception report, for example, it is 
possible then in the degree which 
receives 10 reception reports just 1 times 
to do. Furthermore, even in this case, 
modification processing of the 
transmission rate in step S82 is done in 
every reception of the reception report. 

0048 Referring to the flowchart in Figure 8 
next, you explain the transmission 
processing of the image data in camera 
server 101. This transmission processing 
is something which operates at the image 
pickup time interval which is decided with 
the above-mentioned step S84. 

0049 First with step S91 , it takes in the 
image which photographed with camera 
1100 in kiyapuchiya section, 1101 with 
step S92 it compresses encodes that 
image data, as mentioned earlier with 
step S93, it transmits as the packet data 
transmission sequence number, data 
transmitted time, the image data which 
packet loss ratio and packet size etc are 
included is compressed is encoded. 

0050 As a result, data transmission 
between the transmission side terminal 
and the receiving end terminal which mind 
network 103 it responded to the 
circumstance of network 103, means to 
be executed at optimum transmission 
rate. 

0051 With form of this execution, the 
receiving end edge not yet with it 
calculates reception rate, includes that 
reception rate in the reception report and 
it has meant to report to the transmission 
side terminal. But, reception sequence 
number of the up-to-date reception data is 
included by this reception report and the 
reception sequence number which if is 
reported with the previous reception 
report, the transmission side terminal has 
kept the information of reception report 
transmitted time, and packet size etc, 
reception rate is computable by the 
transmission side terminal. This way, 
reception rate is not to include to the 
reception report which is transmitted to 
the transmission side terminal from the 
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receiving end terminal and RTP 
(RFC1889) conforming to specification 
the transmission side edge not yet with by 
calculating, you explain the method of 
actualizing below. 

0052 It is decided with this RTP, is 
example of the reception report is shown 
in Figure 9. 

0053 If now average size of 1 packets is 
designated as P temporarily, it seeks 
Rrecv=Px (1-L) x (Sn-Sn-1)/(Ts2n-Ts2n- 
1) as. As for "Ts2n", at the time which 
receives the RTCP reception report of 
time n, as for u Ts2n-1", it is the time which 
receives the RTCP reception report 1 ago 
here. Sort above, with form of this 
execution, as for also becoming possible 
to utilize RTP, it is clear. Furthermore, you 
can understand the processing on client 
side, probably is easily from the above- 
mentioned explanation and, because it is 
not different from those which are shown 
in Figure 3 substantially it abbreviates the 
explanation here. 

0054 With form of the execution which it 
mentions, it explained that two rate 
control techniques are changed, but really 
near threshold of the change, change of 
rate control law occurs frequently, there is 
a possibility transmission rate becoming 
vibrating behavior. In order to solve this, 
you can think that hysteresis quality can 
be given in modification of rate control 
technique. _ for example, rate control 
technique 1 from technique 2 to 
modification, reception rate threshold 600 
Kbps exceed when to do, rate control 
technique 2 from technique 1 to 
modification, reception rate threshold 400 
Kbps be less than when to do, when call 
way to make. 

0055 As a solution method for another 
stabilization, near threshold, synthesizing 
the output of two rate control techniques, 
you can think the method of deciding 
transmission rate. For example, when 
reception rate 400 being less than Kbps, 
rate control technique 2 is adopted, when 
reception rate 600 it exceeds Kbps, rate 
control technique 1 is adopted, if, but 
between those two thresholds (400 Kbps 
the ~600 Kbps) with, synthesizing the 
output of two rate control laws, 
transmission rate it should have decided. 
When reception rate 500 Kbps being, it 
adds the output of these two rate control 
techniques adjusts, respectively in 1/2 
and when reception rate 450 Kbps being, 
25% of output of rate control technique 1 

it adds 75% of output of rate control 
technique and 2 as, adjusting, if it should 
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have decided transmission rate according 
to the ratio which exceeds threshold. 

0056 In addition as mentioned earlier, it is 
possible to modify transmission rate by 
modifying packet size. Because this 
confronts the control of the address 
information and the like which is included 
in the packet, ratio of the original data 
quantity changes, is. 

0057 In addition, it is early transmission 
rate of form of the above-mentioned 
execution, but as for this what it tries to be 
able to set appropriately with the type of 
network and the type of interface which 
connects to that network is desired. For 
example, if the above-mentioned system 
is constructed inside the company, 
because the Ethernet (10 Mbps and 100 
Mbps) probably will be, high transmission 
rate probably can be set to first stage, 
less than DP N=0009 greater than 

0058 Form 2 of execution constitution of 
the device which relates to the form 2 of 
this execution is similar to the form 1 of 
the aforementioned execution. However, 
choice method of optimum transmission 
rate control law differs. With form 1 of the 
aforementioned execution, selection of 
rate control technique it did on the basis 
of the information of reception rate, but 
with form 2 of this execution, rate control 
technique is selected on the basis of the 
measurement value of data round trip 
time. 

0059 From the reception report which is 
shown in Figure 5, it is possible to 
measure data round trip time. For 
example in data round trip time threshold 
(200 msec) it provides, when the data 
round trip time which is measured 
exceeds threshold, the rate control 
technique which is based on transmission 
delay (rate control technique 2) it selects. 
When the data round trip time which is 
measured is smaller than threshold, the 
rate control technique which is based on 
packet loss (rate control technique 1) it 
selects. 

0060 Form 3 of execution constitution of 
the device which relates to the form 3 of 
this execution is similar to the form 1 of 
the aforementioned execution. However, 
in form 3 of this execution, choice method 
of optimum transmission rate control law 
differs. With form 1 of the aforementioned 
execution, selection of rate control 
technique it did on the basis of the 
information of the reception rate which is 
included in the reception report, but with 
form 3 of this execution, rate control 
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technique is selected on the basis of the 
variation of data round trip time. 

0061 From the reception report which is 
shown in Figure 5, it is possible to 
measure data round trip time. The round 
trip time which is measured here is has 
variation. Standard deviation of this 
measurement value is sought. Mean 
value of this standard deviation and 
measurement value (or minimum) with it 
calculates ratio, for example the threshold 
which is this ratio (if 0.2) it is above, the 
rate control law which is based on packet 
loss (rate control technique 1) it selects. 
In addition when being below threshold, 
the rate control technique which is based 
on transmission delay (rate control 
technique 2) it selects. 

0062 Form 4 of the actual deer 

constitution of the device which relates to 
the form 4 of this execution is similar to 
the form 1 of the aforementioned 
execution. However, choice method of 
optimum transmission rate control law 
differs. With form 1 of execution, selection 
of rate control technique it did on the 
basis of the information of reception rate, 
but with form 4 of this execution, whether 
modification of data rate on transmitting 
end, exerts influence on change of packet 
loss ratio, whether it exerts influence on 
change of data round trip time, rate 
control technique is selected depending 
upon. 

0063 From the initial condition whose 
packet loss or transmission delay are not 
large, it keeps increasing transmission 
rate gradually. After that, for example 
when packet loss has occurred suddenly 
(when loss ratio of 50% or more) it 
occurs, rate control technique (rate 
control technique 1) it selects on the basis 
of packet loss. Before occurrence of 
packet loss is observed, for example 
increase of data round trip time (when 1.5 
times that of round trip time of minimum) it 
was observed, the rate control technique 
which is based on transmission delay 
(rate control technique 2) it selects. 

0064 The transmission side terminal 
when making transmission rate increase, 
just data round trip time inspects the 
reception report which is closest to the 
time which elapses from the time, when 
data round trip time increases, the rate 
control technique which is based on 
transmission delay (rate control technique 
2) selects. In addition when packet loss 
ratio has increased, the rate control 
technique which is based on packet loss 
(rate control technique 1) it selects. 
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0065 Furthermore, this invention is not 
the device because form of the above- 
mentioned execution is actualized or 
something where is limited in only 
method, the computer inside the above- 
mentioned system or the device (CPU or 
MPU), it supplies the program cord/code 
of the software because form of the 
above-mentioned execution is actualized, 
follows to this program cord/code and 
when form of the above-mentioned 
execution is actualized due to the fact that 
the computer of the above-mentioned 
system or the device operates the above- 
mentioned various devices, it is included 
in the category of this invention. 

0066 In addition in this case, it is decided 
that the program cord/code itself of the 
aforementioned software actualizes the 
function of form of the above-mentioned 
execution, expedient in order to supply 
that program cord/code itself, and its 
program cord/code to the computer, 
concretely the memory medium which 
houses the above-mentioned program 
cord/code is included in the category of 
this invention. 

0067 For example the floppy disk and the 
hard disk, the optical disk and the 
magnet-optical disk, CD-ROM, the 
magnetic tape, the non-volatile memory 
card, it is possible as the memory medium 
which houses this kind of program 
cord/code, to use ROM and the like. 

0068 In addition, the above-mentioned 
computer, following to only the program 
cord/code which is supplied, when 
function of form of the above-mentioned 
execution is actualized by controlling 
various devices, not only, OS which the 
above-mentioned program cord/code 
works on the computer (the operating 
system), or cooperating with the other 
application software, and the like when 
form of the above-mentioned execution is 
actualized even, the program cord/code 
which catches is included in the category 
of invention. 

0069 Furthermore, this the program 
cord/code which is supplied, after being 
housed in the memory which is provided 
to the extensions board of the computer 
and the extensions unit which is 
connected to the computer, that 
extensions board and CPU etc which is 
provided to extensions unit does the 
portion or all of actual processing on the 
basis of the indication of that program 
cord/code, when form of the above- 
mentioned execution is actualized by that 
processing, is included in the category of 
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this invention. 

0070 Furthermore, as for this invention 
when it applies to the large-scale network 
of Internet and the like, the effect is large. 

0071 In addition, it explained the camera 
server with form of the execution which is 
mentioned, as a transmission side 
terminal, as example, but this invention is 
not something which is limited in this. For 
example, playing back the animated 
picture file which is remembered in the 
external memory unit, when it services in 
the client even, it can apply. 

0072 As above explained, according to 
the form of this execution, through 
network, the data the occasion where it 
communicates, dynamically it modifies 
controls transmission rate making use of 
the control technique which responds to 
the circumstance of the network which 
lies between, it becomes possible to do 
optimum data transfer. Therefore, the 
image which for example was 
photographed with the camera through 
less than DP N=0010 greater than 
network, it seems that is transmitted, 
especially it is effective to the case where 
real time characteristic is required. 

0073 As the effect of invention above 
explained, deciding transmission rate 
according to this invention, on the basis of 
the reception circumstance which is sent 
from the terminal which receives the 
transmit data, there is an effect that 
sending and receiving is possible the data 
at the transmission rate which responds 
to the transmission circumstance of that 
data by transmitting the data. 

0074 And according to this invention, 
deciding transmission rate on the basis of 
the data loss factor in the receiving end 
terminal, there is an effect that sending 
and receiving is possible the data at the 
transmission rate which responds to that 
data loss factor by transmitting the data. 

0075 Deciding transmission rate and 
according to this invention, on the basis of 
the transmission delay of the data it can 
transmit the data. 

0076 In addition the data being 
transmitted according to this invention, on 
the basis of transmitted time information 
and the reception time information which 
are included in the reception 
circumstance which is received from the 
terminal, although it is sent back from the 
terminal, there is an effect that it 
calculates the time when it requires, 
deciding transmission rate on the basis of 
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that time, sending and receiving it is 
possible the data at the transmission rate 
which responds to the transmission 
processing circumstance of that data by 
transmitting the data. 
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